Evidence for a projection from the lateral preoptic area and substantia innominata to the 'mesencephalic locomotor region' in the rat.
A series of anatomical and electrophysiological experiments have been carried out to examine the organization of a direct projection from the substantia innominata and the lateral preoptic area of the hypothalamus, referred to collectively as the subpallidal region, to the pedunculopontine nucleus and adjacent parts of the dorsal midbrain in the adult rat. In the first series of experiments, the retrogradely transported fluorescent tracer SITS, which does not appear to be taken up by fibers-of-passage, was injected into the pedunculopontine nucleus, and the distribution of labeled neurons was plotted in the substantia innominata and lateral preoptic area, as well as in adjacent regions including the medial preoptic area, the bed nucleus of the stria terminalis and parvocellular parts of the paraventricular nucleus. Then, the anterogradely transported lectin PHA-L, which also does not appear to be taken up in effective amounts by fibers-of-passage, was injected into parts of the substantia innominata and lateral preoptic area that project directly to the pedunculopontine nucleus. These experiments demonstrated that fibers from both regions descend through the medial forebrain bundle and give rise in the pedunculopontine nucleus to a terminal field that contains many structures with the appearance of terminal boutons. They also indicated that individual fibers from the subpallidal region innervate both the pedunculopontine nucleus and adjacent parts of the central gray, and that the pathway innervates areas along the length of the medial forebrain bundle on its way to the dorsal midbrain. In a third series of experiments the retrogradely transported fluorescent tracer True Blue was injected into upper thoracic levels of the spinal cord, and it was found that the region of the pedunculopontine nucleus that receives the densest input from the subpallidal region contained many retrogradely labeled neurons on both sides of the brain. And finally, a series of electrophysiological experiments demonstrated that single-pulse stimulation of the substantia innominata and the lateral preoptic area altered the firing rate of a majority of the neurons in and around the pedunculopontine nucleus, and that excitatory and inhibitory responses occurred about equally. These results clearly suggest that the subpallidal region projects directly to the pedunculopontine nucleus and adjacent regions including the central gray and the superior colliculus.(ABSTRACT TRUNCATED AT 400 WORDS)